Angiosarcoma of the liver (ASL) is an unusual vascular tumor (1) that has been associated with exposure to ThO2 (2, 3) , arsenic (4, 5) and most recently vinyl chloride (VCM) (6) (7) (8) . The latter agent is a colorless gas used in the production of vinyl chloride resins and methyl chloroform (9, 10) . Historically, VCM has been used as a refrigerant, as an extraction solvent for heat-sensitive materials, and in the production of chloracetaldehyde, an intermediate in the synthesis of sulfa drugs (9, 10) .
Until 1974 VCM had been used as a propellant of pesticides and hairsprays (9, 10) .
Epidemiologic and clinical studies have suggested that the frequency of angiosarcoma of the liver (ASL) might be increasing and the spectrum of disorders associated with VCM exposure might be greater than initially appreciated. This report reviews the literature concerning these observations and presents observations in New York State relating to them. We suggest that angiosarcoma of the liver might be an important signal lesion of vinyl chloride exposure. That is, despite its rarity, the occurrence of ASL might be indicative of a wide range of other more common disease states. Thus it is possible that we are only beginning to see the full impact of industrial exposure to VCM. This suggestion is supported by the observation of Monson et al. (18) that the relative frequency of all cancers appears to be increasing with time in vinyl chloride workers.
Other factors must also be considered in examining the frequency of ASL in our society. Working conditions in the manufacture of PVC have undoubtedly been influenced since the early 1940s. This was largely due to the recognition after 1957 that exposure to high concentrations of VCM can cause acro-osteolysis (19) and Raynaud-like phenomena, and in the early 1970s that high concentrations of this chemical increase the risk of dying from ASL (6) . A reasonable assumption is that earlier workers were probably exposed to higher concentrations of VCM than those who entered this industry during the last decade. Interestingly, it has recently been suggested that the age at diagnosis and latency period for ASL might be increasing (15) . If verified, these preliminary observations (16) found that five individuals with ASL (but no apparent occupational exposure to VCM) lived in closer proximity to polymerization and fabrication plants than their matched controls. In a study of 10 patients with ASL in Wisconsin (22) , one patient lived near a chemical company that made plastics and resins. These observations might be fortuitous and must be tempered by the preliminary evidence suggesting that no excess of ASL is found among PVC fabricators (11 (23) . Household use of aerosol products in enclosed spaces, even in short 30-sec bursts, could result in air concentrations of VCM as high as 400 ppm which can persist several hours after spraying (9, 10).
The Biologic Spectrum of Vinyl Chloride
Reference has already been made to the association between VCM and acro-osteolysis, Raynaudlike disorders and ASL. It is also clear that this agent can induce nonmalignant liver disease. In Russia a form of chronic hepatitis was found in approximately 25% of VCM workers (24) . In addition, Thomas et al. (25) documented the occurrence of portal hypertension associated with hepatic fibrosis (Banti's syndrome) in a study of the hepatic tissues obtained from 20 workers with industrial exposure. October 1981 Of great concern is the growing evidence suggesting that the spectrum of disorders associated with VCM might include certain other neoplastic diseases, pneumoconiosis and possibly excess fetal loss. Several mortality studies have been conducted in recent years. Monson et al. (18) found an apparent excess of lung and brain cancers. A slight excess of digestive tract, lymphatic and hematopoietic tumors was also observed. A historical prospective mortality study of 8384 men who had at least one year of occupational exposure to vinyl chloride demonstrated that cancers of the digestive system (primarily ASL), respiratory system and brain and lymphomas occurred more often than expected in those members with the greatest estimated exposure (26) . Similar results were observed by Waxweiler et al. (27) in a retrospective cohort study of workers from four plants engaged in the polymerization of vinyl chloride for at least 15 years. Although observed numbers in each of these studies are quite small, the strength of these observations lie in their consistency. In addition inhalation studies by Viola et al. (28) , Maltoni (29) and Neplinger et al. (30) Vinyl chloride inhalation or PVC might cause abnormalities of pulmonary function and chest x-rays (32, 33). Szende et al. (34) was the first to describe pneumoconiosis due to PVC. Although PVC dust appears to be the major offender, Lilis et al. (32) showed that inhalation of this agent induced less severe respiratory function abnormalities than simultaneous inhalation of VCM and PVC. In a more recent study of 1216 PVC production workers, 20 cases of pneumoconiosis were found. Duration of exposure was about 12 years, on the average, and never less than five years (35) . This study also suggests that pulmonary changes are directly related to PVC dust, while VCM exposure alone fails to cause these changes (35) .
Available evidence also suggests that VCM is mutagenic (36) , and workers appear to have an excess of chromosomal aberrations in lymphocytes 209 when compared to nonexposed controls (37) . Selikoff (38) found that fetal death rates among wives of VCM workers ranged from seven to 14 per 100 pregnancies. Infante et al. (39) conducted a casecontrol study of the pregnancy outcome among wives of workers exposed to VCM and found a significant excess of fetal loss in the exposed group. While suggestive, these observations require verification, particularly in view of the many factors known to influence pregnancy outcome.
